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(54) NETWORK AND EDGE ROUTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a network and an edge 
router that can build up an access group network by a VLAN 
(Virtual LAN) and build up a core network with an MPLS(Multi- 
protocol label Switching) network so as to provide a multi- 
protocol L2 VPN(Virtual Private Network) at a low cost with 
high scalability. 

SOLUTION: In the network where the VPN is formed on a 
common share network and communication is conducted within 
the VPN, the core network of the VPN is formed by the MPLS 
network 1 10, and the access network to the core network is 
formed with the VLAN 101-104 and edge routers 1 1 1-1 14 that 
perform an interface function between the MPLS network and 
the VLAN are provided. The transmitter side edge routers 
convert a packet received from the VLAN into a packet with the 
MPLS and transmits the resulting packet to the MPLS network, 
and the receiver side edge routers convert the MPLS packet 
received from the MPSL network into the VLAN packet and 
transmits the VLAN packet toward the VLAN belonging to the 
same VPN as the transmitter side VLAN. 
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[ISSfcJBl ] ***y hT7-?_tKVPNS:JBjS;U W 
ystJUAj •yTmTWNC?>aTmZ&l$L'?Zbmz. VLA 
y*<JUZ.4 •y^SkVLANlgJtf'M 7 *-*W$fc£$£?T 

z t z nmb-r & * y b v- ? . 

•y f-fflT&£MPLSja««£ia(t£*l*:X y — ^"CJ> 
•y^'/P-^iMPLSjflJ: 9&fSLfcMPLStfVN-C7--y hfcVLAN 

£ t £ ft® t -r a fa^ 1 fea?>* y »- «7- ? . 

[|f**3] B5iex.y^-^«VLANC0yN'^-y 
£ft£VLANi§SSlFP(VID) tmS(7»**-y Sfcft&VPN 

JSfiEJX -y i/yp— ^iVLAMK^r . y KOVIDfcJG t*:VPN5 
K^Sr^tf), i$VPN7</W$-*^-Slf>LS/N'y y h&£& 
LTMPLSfflfciXajt, 

Sfta(X.y vVU-^JlMPLSffli OSftLfcMPLS'N-y -y h 
K^jfeftSVPN^^WCJEt^VIDS-*^ SVID$-^r. 
^VLANy^-y f££j«U ISVIDA^-tVLAN^iMai-f 

[ft*«4 ] Miex y SUSSEX -/ ^ 

-^CffltfTMPLS;^ y h f-jsai-ri.gs8s-^t hiV 

iHfUfflx -y i//V- y>'^r „ J>05955fcMACT F 
JS t*:gftx y s>/i— ? f£-f-:r>i >jg<ix 
•yi^— ?£j£t;ttB2y87^£#a6, fiJlfiVPN^ 
^S-LP^ffl^^Sr^-tfHPLS^^ y h S-^LrfPLS 

itSr#Sii:-rSii^3ie®<0^ y 
[»*«5] BijievPNS:fl|^-r^VLANlC«^-r&Xy 
S'A'-^WKft.-efl. i^x.y^;l^-^mg«E-r-5VLANfi} 
(£^2?>7* H l'* tx -y iS/U-?c/)T H PX5rffltc UT 

ItriSflfc^X-yy-^-^tCjSajU. *X y^;b-^liSft 

J: Otaia^^-y bOj55fe^/5l:/iSfix .y^-^$-* 

£ b 5r1*@t-r-&^«4feS^* y h -7-?. 
m&me] ft£*-y h«7-:7±l;:VPN£:^j£U MPL 



VLAN^iFF(VID) fcVPN^iJ^T*&VPN7^N>5ttlE£: 

Itr^tJEK^SrfflV^-CVLANA^JSIlJSti&^-y y Y-lZiz 
itL^VWlzmttzm^^JU^lib^ SVPN^^/l/^-^ 
tfMPLSy?^" -y h LTMPLSHlCiXai-rSMPLSy'?^ -y 

zmtfczkzmib -r a isftfflx y i^- ? . 
[ mm 7 1 tfriex - y y/u- ^ <i5gt^ . ^mm^x. », 
^-^(C(6i(fCMPLSy^ y h srisaj-rssK^st^r 

^usrsmfflsix -y ? izmszitxnm-rzm&m 

;\'ir -y h c0955tMACT H \Z% t^gfaX >y i^/U-^ 
5*^. M«SHffl7'<.;Ha«8SJ:0S«x>yi'VW-^fc 

15ievPN9^t-ar/Ejl^B 
7^££-trMPLSy\-$- y h S-^-T* s 
£ 1 5r1taii:i--Slf *«6iafficox-y ^W-^. 
[|»^B8 ] mieMPLS^cy y V*jsESPJ±. 

|trfeVPN$r«fig-^Sffl!£7)VLAN(C«igH-SX -y J: 
0 %L>tlT < &SX y vVU-^^T H l/X |£X -y y/P 

-rstf 7 ie®cox .y =j)v~ 9 . 

Cit««9 ] ^*^ y h-7-^±(CVPNSr^L. MPL 
S^-CISVPN«?337*^5rJg«L. VLAN-C^3rffl(C^fS 
T^-fc^»liSr0j5«-&^ y S V - ? t iJ & X -y 

VLAN^ifF<VID) k VPNlKSJiF-eft aVPN^^O^jC* 

miS^-T'/l'Srffl^THPLS^J: 0 ATr*"!.^ y 
^nSVPN^^lCJEt^VIDS:^. I^VIDiSr-t-tfVLAN 
/^•y hSr*^LTHPLSIitCiSffi-r&VLAH'\-y y b&tfl 

d k £¥r®Lb-rz&mMe>Jiy . 
{immi 0 ] i*W*-y hV-^±(;VPN$-mL. M 
PL^-ClSVPN<7)3TSiS:^L, VLAN"CllE3 TWUZffi? 
hT74zxm*Bfcth*-y h»7-^(c*i«tSx-y ^ 

VLAN^if?(VID) b VPNilSiJ^-CASVPN^^OJfieS: 

iiaviDicjSt:fevpN^^?r^y> N Svpn^^u^^-om 

PLS/-?^r.y hSri^LTMPLSfil^ai-rSMPLSy^ y h 
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ift£V?N7^WCjfct*;VID£:£tf>. iaviD£-£tfVLAN 

£ «*. *: £ t fc -r £ x <y i^/l— ? . 
[00 0 1 J 

v 5>*— * iCflbb 0 . WC. 7h7-^ JilCVPN 

(Virtual Private Network) ISVPNrtTiifl^ 
n 3 * >y h 7- 7 &tf #3T* >•/ h V—9 ±{CVPN 
U 7^lVA<i v+m-CitlVPHcOaTmZ&l&L. VLAN 
(Virtual LAN) T^3 TfflfcSfr^S T 7 
S*y h*7-^tfc(t*X y 
[0002] 

[t¥#*>8W] ttrt^+irb?-; (-f >r-7* y h) 

t . &t*i*:;t7 < x\zwx l> t>t:frl>*1tcr)*7 4 xiz 
t. VPN(Virtual Private Network)J^#|PB%;S;ri;£< 

-?<omm*Mm-t set zwmcv&mm 
-e&y. T7*x?-'<^ wana--?.. vpuwmmw.&& 

fOTL-CWAN±(cfieS$^S. VPN^SS-rSfi^it(±. 
1EEE802. 1QWLAN (Virtual LANHz IPsectCj: 
(^(Multiprotocol label Switching) J: & 

[0003] VLAN«&SLAN)<i. *>y F"7-^(C«g?$ 

flTf 5 t>£>T. ^-TMUiW -V2tCj»t &MAC7 1— 

«|5l— ^/l^— rrt-Cff*>*t» 71— A<7)7*o— KJftX 
ht)R-^-TrtX-tf*)iX&. #3#&VLAN^- 71SJ 

%\rtil£tce,%\,\ VLWZmm-t&JnMzte. (D *r- 

l-^-XVLAN, (2) MACTKl^-f-^-XVLAN, (3) 
^U^-^-XVLAN^fc'^feS. C<0 9%. 
-XVLAMi. X-f •yf->^N7 , (switching HUB)±<7)%) 

®x- bm&.x-nm^LAN^^-yimfS.^i^iX'h 

9. X, MACTKU^x-^^-XtiSSjfo&^oMACTH 
UX^^-xlwLTVLAN^-T^^-rSt^T, § 
<I>^-y hrt^m7cMACTHl^^(cS-?V^TIS^-f--5V 
LAN^-7-$-I2strf&. 

[0004101 8lidf- r- ^-XVLANCOlf ^ffl|rj> 
0. X-i >yf->^/N7'SHB^^LAN^-bPl-~P6lC-?-^ 



-fiVN'y 3 >-^WS**<ig^$^TV^ . LAN*- r-Pl 
T\ IZ3, t . LAN*- h P3~P6f i VlV—Tl 

K*-v;*r-3ix. ^-T^fOHa^A^MftSfutT'o 
- F*-rA h 7 U-Mi^/U-yzfycom^coMzy^ 

rftx-ftfrti. #t=5r&vLAN;jou-ri , 2ia<7)ii^i{±0 

jv-vmm \z\t T'o-H^b?^ nz 
&m tx v ^w#^;i— rpvwc+sa-ri. Jt*it-eft < 

[0005] VLANTiiLAN*- hP3<0<fc d ^«St«yD^/L- 

-yizmt&i i izmm ixwtfe-tz z t s . 

1 9 iZTTTf i. o iZlg&<7)X4 7 /\7SHB1~-SHB3(C. 

#X4 y^^^NySHBl— SHB3<Od?-hPl~P3S:^ 
)V~ TfbL, ^-^U-TtCS^W^SlffT&SVLAN ID 
(VIDrVirtual LAN Identifier) £tt i f--thtmzm£t 

s ^ massif?,; fc iz£ omvo&imzikfcWi 

^«®t^VLAN(VLANl-VLAN3)S:fll^-t&i k. tfX-%2,. 
CiXtCJ: 0 , H-^VLAN^JR-fSii8*«iga*Blt(Cfi^ 

[00 06] dw-C^^^iifi. IEEE802.1Q^J:'5® 
SM:S*tJt*i£T&&. ^^^T5CT'»±. VIDS-MAC7U- 
At^^fcV^^Tft^-L.. i<75^^$-y\-^ y bb&lZ 
mcy Is- J*X'MM.. ^^f+§MAC7L— AS:S(lL/iL2 
^-f -y^(^-f y^y^V/mry-^rtSSrJBflrU 

<ovLAN*j|i-rsja«=s:*- nitf a^us-ri. . 

[0007] 020 1 JVLAN ( IEEE802 . 1Q) 03MAC7 U —U* 
7*--? y bT*>0. Ml{iMAC5aiferh'^X(MAC DA). M 
2»iMACj%fs7CTKl'X(MAC SA). M3li^^. M4li2M 
M5»iIPyty.y htlP^ y^/TCP^vr/x-^^T 
9?m±4JU bX-m&LZtl. ®TPID(Tag Proto 
col Identifier). <2>J-— f7=y 4 7f y -f- . OCFKCan 
onical Fotaat Indicator). ©VID(Vitual LAN Identif 
ier). ©length. ©RIF(Routing Information Field) £ 
#LTV%|>. TPIDcOli<il6Jg@:T81-00(lEEE802.1Q^2?' 
^^r)(CSte$fLTV>|>. .x-ifT^-fJt-y-r-f 127 
W-AiOffi5fe«iut5r3b* y h-C^lL./s:tc0. CFIIi^j/ 
^•y^tfcftSRIF fieldc7)^$-^t<7). VID«12h* 
■y fflf^y>'-^-+;L-LANiaxiJ-?-CA 0 . 2' M096ffl(OV 
ID£|gj£-r£C:i: 

[ 0 0 0 8 ] 132 1 »iVLANC^H^p«T-ft 0 . PC1-PC4J2 
/tyayjs*, SWlUiK-hPl. P2(0'\'V 3 vsg-fcPC 
U PC2*<S^S^^1<7)7.^ -yf-y^/sr. SHB2I±.-K 
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x4 y samm-hPL P2£®i. mz^x 

M.m*h?tlX-bPtt-ftLxm<nxj <yf->-:7V\ 
:7SHB3£8a&UC^6. 

[0009] Si, 3>S3^PCl,PC3JiVID=10 
OS10VLAN£«J$U aym^PC2 t ?C4 
ttVID=20SS2WLAN£ttlSU X. v+>f/\7SM 
1— SHB3tf)#;K- hPl— P3iiS*^0VIDfir^'r J: -5 £^ 

2o<^;i^T£jg^&km u &&. A-ynvafcfcPCia* 

>«*PClli^ y ^fcy^C V n >ag*PC3<0MACT FlsX* 
^9cTbUXtbX^ti^ybim^i>. 

y h£*-M«£9gmu^f*i.x>f y^y^j\^rsm\ 

it. f£tf- Mtf>Jg-f£ VLANCOVID(=lO)Sr^l£^$il 

iSvii^io^^tf^^S^A' 

;K-hPl.P2£:frLTS2*>f *yf*>-^ySHB2k:iMfi3 
tih. mix4 v+>r*\?SM&±97tt*rtlrvYifi 
$m~tti\i. *^£WLTVi=io<0*-hPlJ: 
>ffi3fcPC3K£frr&, 

[ooio] ^ynvfiB*pa*^^;p-rco 

Svelte 1/ A -^2^ y y&V— 9 RTOMACT FW<H 
^TKi^)£^5fcTKl^£LT#U W-V3^y 
^(IP^ y 20 fc^y n y^]fcPC4<OW "V3T K VX (IP 

MJ: 9§flL^SlX>f *y^y^A^SHBl«±. |g 
b KOJgf & VLANOVID(=10) t-r-^J: 9#tf>. 
t£VID=10£^fr;? fZ&m^-lr v h trftJn LTVID=10<7) 
,-K-hP3i0^ti5-r&. SB^yf-^'Y/SHBCitt 
Sfi^y h**<044VlD= lOSrWf *^-hP3cJ:0 

o. h^i^CTH^Sr^yriyaa^^MA 
CT K l^feS* LT IS^^r >y b hPi J; 

6. tt^ft&MSr-y h(iS3X-f y^V^T'S 

HB3^~hP3,P2S:^LT®2X>f >y^>^\ySHB2^ 
&ft£ftS. S2^>f y^->^NySHB2(i^^§y^ 
•y b#f'J#-*-ftff . *^£^LTVID=20<O;K- hP2<k 0 
A-y3yja*PC4frCiM(i*tS. feLbOVLAN^^atf. ± 

f&r>mm»xn-M> (4>h?*vh) nmfumz 
h. 

[0011] VW^mfcth-fimk L T MPLS (Hul ti pro to 



col label Switcing) iZX h^te&hh ♦ MPLSli, a* 

?is*i>t^i m&coK^imtzj *x asMwzmmm 

y bi,za*7is B y£miithtzfrcrmv^y 4 -tub 

nabelj£i&flllU ?±*>/l/— labels 

4— ;WK<7)labelffi5rpop s push£ (iswap LT I PV^*y 

9f^«*Tt ^ffltl^ft^afc^^IPl? 

^CscalabilityC0»V^^-C*4. X. MPLS£fc->TV 
PN^^g^4*1*^RFC2547BGP/MPLS VPNsh LT^M? 

twIP VPNJrfll^r^^i:*^*^. 
[0012] MPLSfcL l^-f ^^IPBiO+ra^fiMWt 

rmmmzmf^htf. mplswjc^-^^ip^v^^ 

#gS^. IP^y^tL2^y^H^t^*X41abel t,Z 

W5«iMPLSffl;l^-^-Cfc9. MPLS;U-^U 5JiMPLSfflcO 
^tSiB?-r4Xy^-^$-fli«L. MPLS^-^2-4 

'y^-^5tClPTHl/^10.1.100.0/24*W^43S5fe^ 

iX/vTX y — 5l3MLDP(label distribution pro 
tocol)^-5TLSP(label switched path)#label Srffl 
^Tfg^$*i, CcOLSPSrJB«-T4#MPLS;W-^l-4^ 
ii^^yU^r-y/Ha— 4a##j££*l& . 
[0013] 3&^4«fla*CfcV^T , &fHffliB3t3ta X 0 
IPs** y b ir^MCy \s-£>ifiX-h~fh t J x ^y S/yl/ 
- ^ Kif— ^ Sr#S3 L T MAC 7 V - A CtMPLS^ys y y 
XfohsX\\^y?(\£j&$ 4)S:#SnL. ISshio^'y^O 
label fieldtClabelfc LT ^39j Srffllllt (push) . »COMP 
LS;^^2^l6l(tT3^frr«> < . MPLS;l/-^2^x~y^2a 
*#88 LT label ^39j S: label '37] ^ft(t#^. (swap) % »: 
^MPLSyU-^3(C[6lftTiMfi-t4^ MPLS;t~^3t>7 L -y 
;W3a$r#H9LT label ^37j S: label %tC#(t#i(swa 
P). iXOMPLS;U-^4(Cf&l(tT^frr4. R^tC. MPLS 
;W-^4^T—y^4a^#BgtT label '36jfcffitfclabe 
I Wj?r^, label * 5 Met (pop). »:cOMPLS;U- 
fSlZfaWX&m-tZ. I7y/k ^5«label=5f;^7 
U-ASrSfr«Xff. MAC^lx-AiOMPLScOshin^-y 

[0014] MPLSffl;P-~^T'AI>LSR(label switching 
router)ii. r/MS^fi^ tfOIP^MK 

ffl*£#LT^5. -f^i?*>. LSWilP^/U-f-y^r 
ofrJ;U(RIP,CBPF^J:)^^^g»tC?&oT. LDP(la 
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bel distribution protocol) lZ$t~?T yKjW^XZ @i& 

T*> h . W&SftmmmnX- v V)V- 9 Vt> £NPLS/l— 
? (LSR) 5teOSPF (open shortest path f i rst) & i: 
f->^rohn;^&ffioT^fiffims;^^(l5R)l(c^ 
*>5±^/l^*(LSP)4£^a6. m/U—^(LSP)4^L 
1 abel £ * Mz LT71/-A ?riS ffi^S J: ? fc 
fttC. J55feig*^!l^IPrKlxX (=10. 1.100.0/24) £i& 

,T;McJ:9. ^PLS/^—^(LSR)4<^l^T^i> label 
IS(=36)£#tf>. £>o. ^v^rDh^S-ffio-C 
i*ft{fflM>LS/P-? (LSR) UCfnJ^d MPLS/P- ?LSP3£ :£ 
*K fS^LS/V— ^LSP4^«L label $rf36j(-LT^ 

Kl^X (=10.1. 100.0/24) Sr3*&. X. MPLS/l— *LSP4<2 

te. <Dlocal label (=36). © outgoing label (=pop lab 
el). <3> prefix (=10.1.100.0/24). ®MPLS/U— ^ (LSR) 
5 ^outgoing interface(=ether 6). ©Next Hop(=MPL 
S^-^(LSR)5cOIPTb*UX)5:^T'V%$ > J^T. NSI 
fc. KPLSfflyl—^ (LSR) 3. MPLSES— *<LSR)2te^^;U 
X-^3a,2a£ffr£L. X. Xy ^/l^-*T'&&HPLS 

^ (LSR) Hi^</l/x-y;HaS-#^-f ^ # 
[00 16] Z.<r)tf&lrZ&\,\X . 335fclPTK 1^X10. 1.1 
00.0/24^IP;^y hS:W"r&MAC7^-A^fi(S|3g* 
i»3X7y/l- ^la*CA^i>i:. 02 2TSMBL*:c}: 
d^MPLSffl^»y^S:#Jn$iX. label f i el dco label tt£ 
push, swap, PopL&#£MPLS|B£effiL. X y 
*5a± O^LSffl^v^ffll^^nT^ffl^a^jSfl 

[00 17] 02 4JiMPLS<O^^rT'J>S^A^^^(s 
him header) cOffljtfclx>fJr2^U-A(MAC^lx-ix)tC 

#fthi'2*^vy<nmximmmx'$>h. mi« 

MAC555tT H l/X (MAC DA) . M2ttMACffcft7ET Vis A (MAC 
SAL M4te*>f7\ ^IPv^»yb(IP^.y^ACP^v 
#7x— MML^-f^'Xy^^IP^.yyH 
^JfASn^^A^.y^CftO. 20h> hOlabel fiel 
d. 3b* y hcOEXP field. 1 tT-y fcOS field. 8f y h 
COTTL field£*LT^&. MPLST'teW^y ^<?)X* 
y?<#»**»Tt8T*»K *9v9*tZ>ZLk.\,Z£*)WH 
^ffi^^^t^T^So 02 5 (A) IZTjk 

-t-£otZl~?COlPs*ir >y h£20<^A^.y;?>l6,H7££ 
fcT«£i*-T&. 02 5 (BHi^-JrdK. SHi'A^.y 
¥Ybcn 1 abe 1 (PgJI \<F> 1 abel ) JiMPLS* >yh7-? 

LTfeEU ^2c0iabel(SJf2Olabel)(iX^ 

*j)v- * i B 5jco3r^ fe0tawpN^^8fi-r^^e6ffl 

iT£*>*k m201abeUiVPN^?llffl^ffiffl-r&. 
X. x-if0tft*^[|^l)^a6^m2c7)label^affl-ri> 

[0 0 18] 02 6t±2O<7Mabel£x**y?LTIfMrp 



N«rH^^MPLSAPN^BH0T'A 0 . X y S//t~ * l , 5 
Sr^LTVPN AcOx-if^ii^rr^tcOfc-r-S). ^tf>. 
x y 5>i. 5Jix-iF EJa-T 7 x-xiUfttcVPN 
-ID(VPNiSSimSriiJO^T&. 0Tli. x y ^-^i 
t±VPN-A1M hc^-y h*7-?T KWX=192. 168.0. XlZ 
*t!5LTVPN-ID=135:lRl0i-C. X. x*y >*;U- *5ttVP 
N-A+M bco^ y by-?TK 1^=192. 168.1. X£*tJE 
LTVPN-lD=135:W0aT. VPN-B^>f b*>*vhV-? 
T V UX=222 . ZZZ. Z. ZK**J5 LT VPN-1 D=14£8y 0 ^ T 
6. L*>>£f£. ^{fflX*y^-:?5teiBGP( inter bord 
er gateway protocol ) tcffif"? T . VPN-ID/* y h7-^ 
T Hl^Xc0fil^^Stwlabel«ffiS:3^ftifflx^ £^ 
-^lfcifflJWi. iBGmTCPon^^v-aySr^oTJ^ 

?Mzfe oTMPLspox^y s/caatr*^i~^H±36«3 

T^-*£^&9LTVPWf«<^S£^£* 
tt s SflffiJx y yyk- ? 5« iBGPSrffi o TiSfUHx y V 
)V— ^1(C. T192.168.1.X. VPN-ID=13j CO^^/Hi r 3j 
Tfc^tfflSlL. X. fZZZ.ZZZ.Z.Z. VPN-ID=14<0^ 
/HiUjTJ)^>i:5iftrr^ ft -cotSRSSr^tT. x«y 
£^;W-^ UiVPN-lD»c yK)Vr-7!VU . lb$: f^figf 

[00 19]UUifc&frLT:. #MPLSffl^-^|±02 
2. 02 3Ti«aBLfeJ:^LDP(labeldistribution prot 
ocoDKJ: 9^ v h*MPLS||(rtaPC«a^4fc»^>9 

v^yp-^lfcWjfelK. 168.1. X^MPLseJSffl^^h L 
Tf5j^ji^]$fL. X. 555feZZZ.ZZZ.Z.ZC0MPLSS6jSffl^ 

Mzti&. vxt^^/^-y-^uim^ti^^miz 

VPN A^x-if^-f Mj£d7CVPN-ID=13)a»£IP 
«y h^A^)T-2> i: . x«y ^-^1^(ItcVPN=13 
at/3^IPrKlxX=192.168.1.X^S^V^Tf"-^la 
Sr#S8L. vpn*»J8OT^<;K=3) . MPLS«iMfflr>></K= 
5)$r*^>. Cl^^2oo^^;^^-ir-/ h^#^LX^ 

(=5)Sr#MBLTiasaiaSrfT^. §fiffflx^>?;^^5 
hmimt&k. VPNWlffl^^K=3)^#M 
LTIS^VPN^N Ar$>^fcS:WBrL. 5^ftH-0l» 
V^N^ y h^VPN ACOX— f^>f h^^cj*ai"r&, 
ft. lXhr;i^^Ux-^/U^2oig(t3N0|^| ) ^^ 
^gl±X«y ^VU-^^^flTCVPN-IDC^Bt^it^-^^ 
ia^^ix. ^r"r-~/)V tzi^fiTcVPN- 1 D^t/555fe I PT h* U 
X<50ffl^^(c«iJ5$^-CVPNfiKW ^^UhMPLSig 

[ 0 0 2 0 ] m 2 7 iiMPLS/VPNsc7)SiH30T*ft 9 % Jlfi 
¥3^(roy\M b7-^SrMPLS«-C«ffiL^ 
mX'hh. ll{±Tu/W^MPLSffl. 12.13,14I±MPLS»1 

^X y isliZmtth fx. -y i^VU-^ (PE/l^— 

^). 15-18t±MPLS*Hrt(Cfi&n>3r;l~^. 21-24 
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fAWX -y y'lwilSrrsraSX y >-'/U-^(CE/U-^)-C 

£>2>. PE^-^12~15«2^JB«0MPLSSr-^-hL. 
O. VPNS-SISH-S;L~^TJ)*. 5HHfflPE^-:7ttCE 
vl^^a^TJrt&y^y Mc^x-y/Wcl&SSft 
TV^VPN43Jgll9'OKVPN-ID)at^VPN*iJSiIffl7'<JW^# 

•f-cOVPMSiSffl yKjU (VPN-1 D) tCJfc t^H^v-XxAtC 
>Mrt YiW&th. 02 7^T<i)R^^7 L A21, 
22tCi: 9 VPN AW&fSLZtl, Jffigv-X-r A23. 24K J: OVP 

mmiz. vpN-Brt^3feiist.vpN-Brt£r)jg5itiiatL*» 

^ltVPN-IDSrSiJOS-CfUf. fb0>&m?A~-7if>t»T7 

ftSd tti^r<. Isi-^^/u-rtcgBt^iP-vPN^ffl 

[00 2 1] 

[^BH^ffi^LJ: o t-r^^S] VLANKJ:6VPN|3§82r 

TVPN£«J&-C£&ffJj£#<£>&. L*>U VID7 4-/U 
KU*;*12bitr*9, lOil&fc-fSi:, 4.096ffl^CL 
frWi.f£?&Z-)iifiTZ^\. Z<7)%,. 4.096fliJy»«OV 

S. —2k W'LSti&VPNflUB&tCi^.tf. vnWM?fr 
W%th label fi«t420h"-y hTfcSfctf), VLANfcJrS 
«^ffi(Clfc^T«i & AHC* < tf)VPN£ , 4 >9 
-*y hcotfcttcttJETS, i6SmimixX^hMti& 
tbh. U&»U MPLStC.J:*VPNfl||Sffi-e»i. JL— f<WZ 

< t x-mm^msMstico/u- 9 £§aa l % < rant h 

, L & , X y y/P— ? COM?- h 4tjL— i^cofcrtfc: 

COO 2 2] ISLhiO. *ffc«9toBWU. *yh!?-:? 
fc-fcV^T. VLANStl£5witchingHUBT-r^-bX^^-y f<7 
-^SrffiiSL, MPLS^W-^T3T^ y h7-?£ff 
fg-f & iofc LT2cffi^aSTa.oxir-/HS^v^VP 
NSrgfit-rs^fC'S)*. X, **BB<08!l^aWi. VIA 
NfcM>LSfafcM >?7 jL-Xtlktf&ZblZX OVLANfcM 
PLS*s*rC#SJ:d»Ct, VLAN*>A>MPLS'Vtf)|? 

/Ht (ffiSStt) iOiiSVWPN&Sfit-rSClfcT'A*. 
9to)S<JO)BWli. it^**^T?*.*^UVLAN*fiE;*>f y 
f-y^/sT-SrfiyBt, lftJSfawwAN±tMPLStJ:SVPNi& 



PNSrfll^r^SfC. IPJJ^h«OIPX,FNA.Apple Talk... 3? 

<oro i- an,*, j.-- ri>mm*im%mfiS: mm-rh z t 

[0023] 

£J:*Uf. h-7-?±fc:VPN£jBj£U gVPNfc 

^•LTaflJrff^^-y hT7-^K:ijVvT. y^X-i ••/ 
^•«ST-VPNc03T»S:jefi£-r&i:StC. VLANt*^3 TIP! 
C*f-f£T:?-te*$8£:JgJi£U >y ^fflfcVLAN 

•y h 7- 7 t*J UT . -f V * 7 x -*gBJiMPLSSl<7)JiS 
KKIt 6*lfeX -y i/)]/—?{,Zi. 0 , iHfUffliOX 

•y ^<iVLAN*^iSaj$#l&/^-y h ^MPLScTD/^^r 
•y h*CS^U-C7<;UX-f y^TJ)l>MPLSffliCj*a5 
L . SfHffl<7)X -y ^ JiMPLSffl «t 0 Sfl L/iMPLSco 
/f »• y h ^VLAN^y^r . y h tcSESl U SiVLANy^ > y h ^ 
JM<IWVLAN t H-cOVPNtS-tSVLANC WtTiSfl-r 

[0024] X-y j/;W-^»i^«sWlCj±, VLANW«^r-y 
MC-&£il&VLANf88'] ; P(VID) kMPLScO/^ y 

^svpn^siff(vpn5</w cowjsssietrri. 

ffit. iSflWx-yi/^-^JiVLANy^-y hcOVIDtCJCBt 
itVPN^'s/WSr**, mWJ-XJVt^tth MPLS»\*^ry 
h2r^fCMPL^Ii(c^a}L. gftffllxy^P-^liMP 
LSffli OSlILfcMPLS/N^r-y htC^-^it&VfPN^^HC 
JCtfcVlD$r*46 % ISVID2:^rrsVLAN/s--Jr>y 
U ISVID^-rVLANtCiSffi-rS. X, 17^; 
<±. Smffl<ax.yS^-*fc|6)ltTW»LS/^-y KS-JSffi 

^Sii3tS8S:!|$^-ratelffl7<;PS:Sm«x-y 
)V-9<F>T YVX{,zn$& J ±X%l'fc$h y*jV 1 f—-f)\> 
Zffit. SfaWx y^-^Ji, >^ y hfi0935tMACfc 
JS t/tS^Sx y ^ 2:^. J: 0 

Sflx-y^Vk-^lciStJtlSSffi^^S:^. uievp 
N7^ai^KSffl7^&-^tfMPLSy^ y h ££j£L 
TMPLS«(C3liai-r«». 

[ o o 2 5 ] ±seauui*%^>s{2«: ina. * 

W*-y hV-^itCVPNSrJg^L. MPLSfflTgtVPN^ar 
«Sr^L. VLANT-ISarffi^-rsr^-bXfflS:^ 
■TS^ y hV-^fcfcltSX y^-^tCiJ^-C, (1) 
VLAN^gl}?(VID) fcVPN^iH ! -TS>*VPN7'<JK7)*t^Sr 
si®ti>3-&. (2) UiE«f5W«^fflV^VLAN^(i,aiai 
$^-5y^-y Kc^iixSVIDfCjEt^VPN^^S-^ 
iSVPN5-<^Sr^trMPLS/N-t>- y h$-^BgLTMPLSffl 
tci^aif SHPLSy^ y K^asSrfiii^iSfilfflX y^ 
-^tCtO^^ill). Cc^X-/i/yU-^»±SgtC, (3) 
SflffllcOX -y Cf6]lfCMPLSyN'ir .y h 5i*aj-T 5 

eSS5r^-t*/l—h*^g?, (4) )U-b^mzJ:*) 
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(5) flnafftsvs'^.y h^ffigpii. ^ y h<02a$fcMA 
crFl^K&tfcSfix-yi^-^fcjftft, y^JUii 

[ 0 0 2 6 ] X. ±taH!Sli*?6B)!<0jfS3fcJ:ft|f , ft 
h"7-^±tCVPN5:^L. ff>LS|?|-t1£VPN<7>3 7 

T&*-y h*7-?lZ}ift&X.v : J/l>~?tZt3\,iX, (1) 
VUN^glJ^f- (VID) i:VPN^8iff-TS>SVPN7'v/K0*tJE^ 

teirrs^f-TVK (2) uneT— ^s-^^tmpls^j: 

3tft, tSVIDS-&tfVL«|yN-^>/h&^LTMPLS«K3M 
tfJ^S VLAN^Jr . y £{|;i*:^lHBB<Ox y ^ 

[ 0 O 2 7 ] X. ±teiRS»±3(s:^<0^4t=J:iltf , ft 
W*y FV-^±tcVPN5:^fKL. »LS^T12SVPNcori7 

•f h* yhv-?izteft&x.yi;ji~- ^tfewc, (l) 

VLAN^giHHVID) fcVPNI$!3iffT-&SVPN7</l^*ttS£ 
tEtW-ft-f-^. (2) fnex-^USrfflUTVLANl 0 
Afrf&'^-y btC^fx&VIDtcJEtTtVPN^A-S-^ 
ft, ^VPN^^S-g-tfWLSM-^-/ f^^LTHPL^ 

fc^tJtVIDSr^ft, IJVID^tfVLAN^y h£±|£L 
TMPLSJ8K&ffi?-6VLAfiA^y h£j£*5, Jfflitl-y 

[00 283 

imKnnm<n&m (a) *&g&flm 

la 1 te^&BJcOVLANiMPLSSfc* -y h 7-^<O«BS0f 
S> 0 . 101~104teflUSA--D f)VLANT*J) 9/?r5&7>VID(VL 
AN ID)-C'§ ! 313*VO->&. HOfcM :x;y--*y MWAN)_L 

V-9 (MPLS* «;f.7-?), lll~1141±W>LS«|<r>x y y 
SStCSft^iTJtX.y^'/U-^Tft&. ^<l»7)X y v/P 
-^lll~114<iVLAN101— 104*><o7^-rSVLANy N'^r -y h 
(02 0 ) ZVPVSJVr-y h (H2 5 (A) ) KSaaLTiMfa 
U SfUB^X y it/I,— f\±mS)** -/ hfcVLAN/^.y 
h ^«LTEIf^cOVLANt=aj^5 . 
[0029] ttb**. JSfllMx-y VLAN^ 
-y h (C^Sill. VID^VPN^e L T-J>|,VPN7'</l'^ 
&-f& tftfc, VLAN^-y h^?BJfefc||^t^T^^ ? y 
h ^F/f^ft^HtCfSoTIKS-rS^ftfttejMffi^^S- 
#ft. VID(c#^TCiX^7 /> OWS:f*!niLTMPLSy^ y 
hS-^LTHPLS«|110tcaaj-r&. MPLSJBlKfcFpftlfc 

tftyWlSJ-Vr -y h £gW<7>SfI!I!x -y ^'/t— •* T/l'- 



^-y^-f & . SfslfflX y xVP-^iMPLSffl «t OMPLS/t^ 

•y hz&m-ttM. nkmmv'^uznmm.bmz. vp 

SnUTVLANy^-y NS-^L. SVLAN^-y h ^VID*f< 

^-rvLAN^jxaj-rs. o±, jiJrjs^vpNKs-f sssmeav 

LAN*>£>H— <OVPN(ca-r«.S^tiHVLAtC>^-y h £Mf 

[ 0 0 3 0 ] 02lix y ^-^lll^«asfl}^0-c* 
te^Xyi^-^tl^— ft«j££fiS*.TV*£>. X y 
i/)V—?\\\<r>=?-i yf}- HS512«iEthernet-< jh 
-•XcO&flgSrd*. Hf^VLANiOVLAN/^-yhS-gg 
■^•5. VPNf^lJ&^i^LfcVLAN^ y h«0VID£# 
BaLTVPN£i$5?'JU SVPNtcjEt^^^/^^l^^SS 
(-9-y;P-^)123i(i=1.2,...)^AA-r-5. !&3iI3*t*:V 
PNKJE CfclfTVU-:* 123i cOx-ryH24(C{±CT^. (£13 
4 t^t«J: 5 fc, (DYLAN 1D(VID) fc . ©gVIDCi O^f 
«$<l&VLAN*<KJrJS-rSVPN5r^^t&VPN^iJ^ (VPN 
<WJE#^ftgB«£ii-C^&. X, A~h&& 
S13Hi. ;U-f->'^rnh3;H32^fflv^5fHrax>y 
i^-^tfjJSB&Sr^ftSfcgU MPLSJfj^-?-^^- 
TVKSEMffl 133KS1H8JX y i^t— 9 <Ol 

PT K l^XKttJSS tfTBtrte^Lfc*£»£#5e-f &S£ 

mm j'tjv (push Srietrr s . 
[oo3i] iry/p-*i23iii % >t4r» h*iA*-r& 

t , ^^^Stl&VIDCfE t-JtVPN^iJ^WN^^W 
55-^-^124 X O^ftS. X, *7tb—9l2&U&*1r 
•y htw-gpin&5aifeT H^^(i*^V^StiHJx.y 
-^^*ft, a$x»yyrt^^<0IPTKl'^fc*tJ6S-tt , T 
SSS tiX V ^^SrMPLSffl/l^-^- v^-r 

/HaSiD^ftS. ?^kS^f2fitf, ifr;P-^123i 
«i>^ y h<0^^tC#i.-CVPN5^at/^iSffl5^ 
£*¥AL(swa P ),. HgSl28^^LTMPLS»|lll 

tixaj-r&. jziift, MPLs;Biiio»i^ftis^$ixTi.^ig 
Mx-y isiis—fcoyj yyj— vum\m>\smuok omp 

LSyt^r y l-£S<iU VPN3imi29l±MPLSC0VPN5^ 
Sr#^LTVPNJrmgi)L, SEVPNtCJ85t^^-^123i 
(i-1.2....)'SAAf «. 

[0032] ^^-9imi±mmm^^i:wmt h 

ftt-» f — 70H24 L T VPN 7 ^K:jJ5 1 ^ V I D 
^ftl.. O^T, VPN7'<;l't#i-C$ftJtVID=&^tf^ 
^Sr-ttlDL-CVLAN/^-y hSr^L. SVLAN^>- > y h ^ 
VLANra«07^^*-H^ 12lSr^LTVID^-tVLANk: 
i^. #X y^yP-^lll~114fcftftSTr-^ 
/H24<7)rtS»i|S!— T-^:< , Ift—tryvPtHzB&T S VLANCOVI 
WB<±l^tt»iK8^%. iJt. 02TJ±BW8(c^$5r 

&t&. 13LU:*K HlCfcv^T»l*(AWLAN 101*>^ 
ffl^DWLAN 104lCii<a*^^S k , 03lCiF-f id 
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iZ^yt y ^)V<n X7«y y isiV— ? 1 1 1 , 1 1 4T^f 

*y Mil7 ^l— ^lllTMPLS'^ . y h £ £ ^ THPLSffl 

[0033] (B) WLSiZji&tegKD^vhV-tmm 

s>9. 2ooii£#* y b^-^rA&>f y^-^7f± 

£J^$il£MPLStfL 201iiVLAN Domain 3fr#. 202<*VL 
AN Domain £*Jg. 203teVLAN Domain^RS, 204fcM > 
?-*7h, 205te7r^T^*-/MFW)T**»y\ #VLA 
N Domain lZ\mm)&m<W\Mtfmm£i\X \^h. MPL 
S*8200i:«.VUN Dooain201— 203HTS>oT. WLSfflcO 
X y ^JiVLANSr S r oA4 /X y * (Pro 

vider Edge Router : PE)21 1— 21 3#!Slt£;tlT . 
[ 0 O 3 4 ] VLAN Donain m«C20UC^mJCt6K^A^ 
^OVLAN(VII>=101). B VLAN (VI D=2) tmtfL £ ft-T 

Alfe^OVLAN(VII>=101)Srm«'rSCPE;l-~^(Cus 
tomerPreequipment Edge Router) 212(5 . Ethernets i 
0L2SwitchU^ v+>ys\7)213£it'LXx.vzs)U- 
*PE 211^1^- b£^LTV*6. X. 
LAN(VID=2)Srfl|«'tSCPE;V— ^21^i. Ethernet£;frL 
TL2Switch(X-f 9*^'V7)215lCi£tt3*U |g^-f 
v^V^^lStex >y ^/l— *PE 211^2^- h 
»«SfVO>*. VLAN Domain «*Jl202iC(±^*®ifi 
IZOAlkSlWLAN(VID-152) . C££<7H yh^7h 
jWftfcSfrO**. Aik^COVLAN(VII>=152)^«^^C 
PE/l^-^221^. Ethernets J: 0L2Switch(X>f >y*>^ 
AT*) 222£tf- LT X y VjV- *PE212*5S81<0?tC:- h IZ® 
*&LT^6. X, C&g&DJ Vb5*7 h 223<7)CPE;l— 
*224te, X-/S;/I^-^PE 212a&2a*- MCg^Sft 
T^£> VLAN Domain ;*d^03tC te^R&JfiKcT) A ikUlW 
LAN(VID=1501). C^^-fyb^^^b^^ilT 

A^COVLAN^H^lSODSr^-rsCPE;^ ^231 
(i. EthemeUzi 0L2SwitchU>f ^>?V\:r)2322: 
ftLXJZ>yis)U-?W, Z&CDmcDtf-hlZ&WiLX^ 
h. X. C^kHcO-f h233<7)CPE/l— ?234 

te, X 7 ^^PE 213^^2^- MlglSSftTW 

[0035] &mmz*5ft& Aik^VLAN(VID=101), V 
LAN (V I D=152) . VLAN (VI D=1501) (ifaj— <WPH£ titf&LX 
V^a. t£o"C\ Aik^lM^^^LSfflia^A^i:. 07 

(A) (C^t J: 3 £#CPE/l— *212. 221, 231 *0"f 

A±m<?)*v hv-fuziTffi&wismx'mj&L. 

r^-bXfflS-VLANrfil^L-Ct(r^L2(VLAN) over MPLS* 

•y hv-tjmk&i. x. B&m>*t>wismwzM.& 
t.m7 <b) izm-rx o\*z®i)\,-?2\Amf7T4T 



hw/gmt**. x. cite&t^wumm* 

&Zt. 07 (C) £^TJ:o^ y h223. 2 

33tf>CPE;U-*224. 234#/^-^K£ig£fvO^ J: 
3 £ . C 7h7-; liMPLST'VPNJr m& L 
*!MPLS/VPNs*.y h 7-?7BfS£3:6 • 
[0 0 36] (C) L2(VLAN) over MPLS^y b7-^ 
08teS6 X 0 A:£3£lc^^&SMrSrS£ ffiL^*^ 
HJ?)L2(VLAN) overMPLS^ y hV-^^ftHT^O. 

m6tm-®jHzim~ v&zttt. viMzm&t&tu 

-^CPEA212, 221, 23HC»iL2T KUX-Cfc^MACTH 
UXMAC A, MAC B, MAC CifittZtlX^Z. 
[0037] ( D ) X *y — 9<FfiffiSL 
#x.yy;i,-^PEA-PEC|i[5l-^ffl^5rffliTl^. m 
9<ix*y^VI^-^<o»«0-C*»?, H2t5LfcX7i; 
/I^^JrPffltc^-fccO'C. a2^)x y >?;l~^i:[il- 
^Wi|nI-1?#?:f+LTV^ 0 >-^- K»121I4E 
therneW V^7x-XC0«8|gSr«Si. m^cOVLANi OV 
LANy^^y hSrSfrr^. VPNISS0g5122«i5fiL^VLAN 
^•^ v h^VID$r#ogLTVPNlr^iJL. VPNteBtfclf 
^P-^ 123i 2. . . . v h ZXtth . 

)V— ^1231<7)VPN7</Ut— y;H24K»±Sll Oic^-TJ: 
o^. (DVPN^^KVPN^im, OffiTT2>^CPE;W- 
^^L2THVX(MACTH^). 3>aiAi>f^7x- 
^.^ ©Xy^-^(C:^^&VLANt7)^5}IJ^(VID) x © 
VPNi (VPN instance :VPNfSSgir?cOfi£g:*)co^^A6 

[ 0 0 3 8 ] X. L2VPN^-^y^x-y/H25(Z^. 0 
1 O^-ri^^VPNSr^fiK-r^VLANft^. (DSVLANrt 
<OCPE;l^*^L2TK^;*(MAC TYVX)^ ®CPE;I^— ^ 
&t&1fc? h X y vVP— ^^yP—r^N - -y ^ T H ( I PT 
Kl/X), (3>CPE/U-^(7)JR^&VLAN^^J^(VID)Sr« 
S8^T^. VLAN(VID=101),VLAN(VID=152), 
VLANfV^lSOD^fl^ixtcWlES^T. <S)CPE/l—*2 
12.221.231COMAC TKV^MAC A, MAC B. MAC C. <2>#C 
PEH>- fifiW&t&JL yiSjlr-fpEK. PEB, PEC) 211. 

212, 2)3cr>)V-7J^y9TY\sMWTY\sX)^ ®*C 
PE;^^£OJS-r^VLANCOVID(=101,152,1501)^«^$tL 
X^h. 

[0039] WL$mV-^yyj--7>l>(%&fty'<jV 
133liSfix iS;\^?^co!jmZ¥ffefhm 

mmvunmm-h. H-vpN(cs-r*vLANSTJi<i 

Z> <t 3 ^MPLSifflrtc7>/b-^cr);l/- hg^g8« 
y^^y^roh3^^Mv%TSflWxyi;^-^*>^ 

gfilMx»y^-^(3^M»^^L. LDP (Label 
Distribution Protocol) ^oT#^»(C:Ubel J S»J0 

fif^T. iSfl{fflXy^-^co^->h^a513 
ll±. /i^fy^D h =7/H32S:fflv MSilBx y 

fiifflx y ? (ipt h i^x) tcttiBS 
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^TWie^ Lti JSRfrffiJ&T & ffim 3^)V (push^ 

vLAN^^-vh (m2o&m tfAX-r&b. mz&t 

ft& V I DW5 ttlWUmV? (VPN y £ VPN 9^T— 

r;H24J: 9 X. 7Jl>9mMiZ? 

)V—y~'^v?TYu**yi#>^ owe, teiSJB^/Px 

-y;H33i :T A *y 97 K UX(IPT KUX) £ 

^^^^^^^(push^^)?:^^. VPN^s 
/k push?^#;££fttf, t//l/-^123i«03CS 
-f <fc O (-^^Z^xTVPN^^aVlfe^^^WSr^ 
ALTMPLS^.y h££/£L(swaph fiWLS/^^ h£ 

[0041] ^!^SftTv^>PLSfBrtcO^ 

-fcoyJ yjj- Fgffl28liMPLS*BllOJ; OMPLS/^y h 
£SfIU VPN^ifgS129(iMPLSWPN^^*#fiSLTV 
PN£^5?IJU SVPNtCfBt^^-^123i (i=1.2 > 

VPN^<;I/T--r/W24S:#^LTVPN^^OUCjC 
t*:VID£3<tf>&. OvvC. VPN7^Uc§iT^a6fcVI 
D^tf^^S:f^JnLTVLAN^^«y h^^LCswap), 

vLMuzmtb-rz. #x*y ^1^*211-21308) 

^VPN^JR^^VUW^VIWl^lilbfclilS^rirV^ i 
fc. 09T^H35S(C^§^ofe*^ l^rt— *123i(i 
=1,2...) ^«o&JfJ ?^;l-f - r;H33l±VPNft^^tt*r 

[0 04 2] IE)VPH?-7!W>&& 
VPN^m^*VLANR±TiM^^tfiS J: O^Sfcii. 
(1) ^Cl^^VLAN^^^X^yxVb-^SO^-h 

r;H33(g|9) fcCHUB^'W'SEttU (2) VP 

N7<;^-^;H24, L2VPN7l^^y^-:7VH25£f£ 
tfitZi&mtf&Z. (l)^aSffl^^V^-r;WB3<50f^ 

77H24. L2VPN;1— 1->yT-7)V\75*ft\Srth\Z 
HilO (A) (C^ildtc:. VPNCDf^?(VP 
N^/P). VLANMfPMDh VPNi£*^l— *##A 
wii^T--**<x«y^;^*(c:A*$nSi:. 
l$x^>?;^*coVPN^^j8i^g5l26li. g^Hc&Jg-T 
^VLAN^CPE^— ^^MACTKU-X 5: ARP (Address Resoiu 
tion Protocol)$rfi6oT^. X, push^^l^ffSft 

tf>. H 1 0 ( B ) (rZ^X o K!&£LTVPN^^7lor- 

r/H24£ttfi^&* 



[ 0 0 4 3 ] owe. /W-^y^x~y^«lSSSl27 
tt. iXy^-^Ccggg-r^CPDU-^COMACTHU'X 
ai^UK^gq^(V!D)£VPN^^^y;H24J: 03c#> 
T L2VPN;U- + V 7 ;H25<7)di rectConnecttt^ £ 

ft«f*(Hio (B) m vpuzm&t 

^#VLAN(VlD=101,152.1501)fc«^^Xv^-*(P 
EA, PEB, PE0211, 212. 213J;tHx*'*liBGP£fflVvC , 
Sx -y S^-* iCg^So.— »f ^-^CPECOMACT H V 
x @x y s^yl — :7V W ^rHUX ( IPT H V 
X) ,viD$rfi^L-Cffl^x^>?;L,-*(c:Sai^. -ft 
t-J:0> 3-x y^;k-**i§fi1f?gicS^v^rL2VPN;P 
-^V^x-^H25Sr^«^(01 0(B) #88) . 
ELb^iO. *X7^^211, 212. 213^^ft^ft 
trZ&m&<nA£mcr>VPH{ZH\Xmi 1 (A) — (C) 
K^VPN^-^loWtfSft* . 
[0044] ( F ) CPEA^^CPEC\c051fie?| 
SI 2i^^OAlfe^c^VLAN(VID=101)(CJB'r^JL-if 
/I^»*CPEA^>4>^|SC0 A^|COVLAN(VII>=1501) 

x^if;^ *cpec(^n-^ *y h zmmtz&mwTb & . 
x-if >v- ^cpea^vi d=ioi ^^rr h ^ So $ ix*v 

LANy^^y hPRTlSr^aBf^. x>y>?;^*PEA 21H±^< 
^•y bPKTl^A^&^^^Sr^L. «^OiCVPN^ 
7K=26:iklBA^VPN^[l : F) h«aiffl^<;K=push^^ 
/WiH^DLT&&MPLS/\'^y hPKT2Sr^L"CMPLS«2 
OOtCiMait-^* MPLS^^^y hPKT2te^6i&e$ft 

TV^MPLSfflrtc^^^^^>TlSj^7<^S:#it#^ 
^^BW^SfUfflx^y^U-^PEC 213^13*^^. 
SflMx^y^-^PEC 213«^/U«rfl.U 585feC0x 
-if;W-*CPEC^jR^^VLAN^(l^F(VID=1501) £#3DL 
TVLAN/^ir y hPKT3S:#figL. VID=1501A<^-rSVLAN 
^iSaj-T ^ . . ZtliZX 0 . VLANyS^Jr y h.pKT3l±X~ <f)V 
-92$U,Z%*mth. 

[0045] ( G ) L2(VLAN) over MPLScOiSfi^ 
131 3Mfmi 4tiL2(VLAN) over MPLScOjSfi«^|^n 
-•CJ)-g». SHifflx y>?;U-*«^y»y hifiAtthb 
W^y hK*^#jDSftTV^*^x >y ^LUf 

^73oi). fHra^ftrt^m^MPLsy^^y hrAs^ 

^>31»^MPLSc?)^S:fifVK *^f«D$ilTv^fttf % 
fS^^CC-g-^ft^VLAN ID(=VID)<^£&mL(XT-y:r 

302) . VID«^40%J.XhT^^^x-/*'t^>(X^*yT 

303) . 40%KJLbr-S>ti*f. VID^ieH0-40955:Si.T 
^Sfc^S^^ y hS:lRaTI>. U*^L. VIWSA^O-40 
95^Kffl(CA^Tv%ft<f. VLAN IDi:VPN^^;U^^r 
~^H24J:#lLUf7r 304). VPN^^/Hi*«^a 
Z1xtzfr+*v9~?h(XTv73m. y^a^ft^rltft 
(rai^cOMPLS«iecoj?lSSr«V\ ^a?ftft(f v *^$- 

^LT2ragO^^WI(VPN5^)$-o(t& (Xf'/T 4 
306). 

[0046] L3&»*a. J*jr y h^ja^cMACTFU^J: 
OSftWx »y i?)\,—9<n)V— 7A' y ^ r H (IPT H 
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UX) £L2VPN/U-^>'^-77U125 e t: OS^iUf^ 
7307). /P-r>\'v^TKL-X^iiltf x tSSffl^ 

#tf)(AT*y 7*308). l$Push^^£ipg«m;:oltTMP 
L^tZ jSaif^ (*T >y 7309) . JaittSMIBx *y 

10) . 

[0047] Sltlfflx >y i/)V~ 9 tiMPLS; >y 
Lfc^x >y ? L (XT' *y 7311) . SO^^If. lPgJI 

313). VLAN lD(=VID)^VPN^^jWi:C7)WiE'r-7'yH24 
£#«SLU7^y7314K VIDtf^Sftfc^i-y^T 
6<X-r>y 7315). VID^^Sil^f'Wxi^^^b*^ 

7316). OV^C. VPN^^l^-y/H24^#^LTai^ 
-i^7x^S$^ |$>f y*7x-X£VLWU\^r>y 
h£i£if}L(X7^y7317). ?35fe^-^-^CPECIi:V 
LANy^y h SrSfiLT^^ra&ff 5 (Xf-y 7*31 
8). 

[0 048] ( H ) YPUf—y^CO^M^m 

-77H24. 125*WW**R#**. 015l£x-if 
/I— * CPEAjJte.- if ^ CPEC t jUTT h WrScomm K 

1- o.-if;l~^CPEA 212«3SBfec7>^L-if;^^CPEC^M 
ACT K l/Xrf^ylT&fLtf. /I— :?CPEC<7) IPTKl^X 
£-g-tfARpy\**- v V £7a— & . 

2. x.yS//P— ?PEA 21Hig[ARP^^r h (7 r n-K^^ 
Xhyt^y h)£Sft<?-*i«\ t£y\^r.y h^r7b-£fF 

fficOX »y $ PEB , PEC 212, 213£Sfr3\ 

3. x-if;^*-^CPEa±a#<JOIPrH^XS^trARPy\-^ 
•y V £ ^tttiti , ARP-repl y> ^ y f £ g#<7)MACT K 
^X5r^r^i-rS. «Xy>?A<~- ^PEtfARP-reply 
;\'^y MCj: 9VPN7</Ux-70U124,VPN/I^^:^12 

4. X. JSfflWfc. ^co IPTKl/X£#tfARP'N" 
drvY Zzfu- K**x Y LX&'r-^JVZWgrt'Z . 

[0049] ( I ) |5J-VPNfca^SVLANH±C7)ilfi^ 

010.011 ^r^LTSi^L^VWi-r-^Uc^fiE 
&x <y ^ rSKcfc v i BGP tc J: a >7ffl&<?> 



mmz»±-r&. z<r)£oizTh&. wxmv-*y? 
T-y;n25ccaifi35iiBfe;u~^cpEco mactku-x. m 

^^CPE^gg-r^Xv xA^O/W-TV^y 7 T K 

[ o o 5 o ] a 1 6 immm±covLm*ztp&~tz>m£co 

Efr^VPNKoVvc. rg-X y^VP-^PEtCVLAN ID(VID)S 
WPNstgiF? (VPN 5^) £l&5£A:*rr & Uf7 7*40 

1) . "OWC. aft^ihVLANCO^T*A^^(Xx^r4 

02) . &^7i/)V-9m±W\\?K)VT-7)VZ&WtfEfSL 
LUf7 7"403) . out, *x«y>?;l~^PE(iL2VPN;U 
-*^^-r;U125^irectConnect tf*8$:f&£-r6 
Uf7 7*404). 

[005 1] L iBGPS-ffioT . VPN^-^>^ 

tS?g(jL-ir;U-^CPE^ MACTKl^X. Jty j-0> 
A— 7*A *y ? T Hl/^f) £ a<i#it § ilT V v$:V WLAN 
^Tt^^TV^^X-y^yU-^PE^iSfi^^U^^ 
T405). t*-L. Mfi^ihSnTV^VLAN^aTFfc^o 
Tv^x 7 ^-^PEWivPN;u-^y^ffif8S:iSfiL 
33ru. «.x -y ^VU-^PEIiifSox ^y ^^>3S^n 

UTL2VPN;^f">'^f'-r;U125S:fP«-rS(406). Jjl 
0, x«y^;U-^PE<^)L2VPN;^--^>'>/7 : --7';Ul 
25H(±ii«»ih5fc/l/-^CPEcO MACTKVX. U/l/-^C 

re^S^*x-yi;;L,~^rHPX3&<s^sii5:v\ <r 
5^ovu t «i3i« 3 £ t ^-c# * < ^a . 

[0052] ( J ) VLANCOuser priority ^MPLS(Ci3«t 
SIP Precedence 

017 (A) IZfrrrkolzVlMJ* h<r>97\$3tv 
b^user priority?:^. Z(D3\z y hT&MCZ'Mfe 
$tt^7*7>f^r»J'r-f &}JlZ>£olzK~>X^2>. 7*^ 

(f(^i^fo). ^-ifr7^^ux^^ffi<<. Stt^* 

^#Htltfr7-f^UT^^V^ 018 (B) 

tc^fJ: o tcMPLSv^y hc07^<;Ui3h*v hcollSffl 
7^-yPHEXP5:^ > Cltf03b' y K£#JWtIP Precide 
nceSr^a-r-&. <IC0IP Precidencetr^^^UT-^e 
ItQ^Kr&VOVtffo 0 . Sii^jN^^iltf (Wi.{f0) . 

x^^v> c -ec:*c. x.viSfr-fX'ViM^yv h*^ 

MPLSy^v htS^i-4|R, 3b' y h<7)user priority?: 
EXP7^-;UK(C»AL. X. MPLS/^^h*^ VLAN/t 
^*y h(w^-TI>[S. 3h'^y h^OEXP 7 ^ — /l^K^IP Pr 
ecidennce?:user priority 7 4 — ;PK(wjf A'th . CI 
cOioCtilll VLAN^i3Jt^ffi3fe»JffllS:MPLSffl(C^(t 
&IPPrecidencefWfSPi: LXWffiTZ . X. IP Precidenc 

e^jffli^^TccovLAN^^ h m&mwizwtrz t tfX'Z 

6. 
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[0 0 5 3] ttie 

(^1) ft**./ h-7-7±fcVPN*JBj£U 1SVPN5: 

[0054] (ttffl2 ) ^!JsB-f yHi-^SIi. 5> 

U S{ilIl^x- ! ,i;;i,-^liM ) LSJiJ:OgfiLfcMPLS<o 
A'ir-y hfcVLANtfV^y Ffc£»U KVLWW-y F£ 

[0055] (WI23 ) miex-y s;^-*fctVLMWV^ 
7 Mc£*ixMLANiSJ3e-(VID) fc^LSO^f -y He* 

ftffiJX y >?/W-^ttVLANy^ ./ b<0VlD£JS5t*:VPN5^ 
T HPLSUKSSttS t , gfifiiSX >y * tiMPLStfU 9 S 
#tf> ^EVlD5r*-r-&VLAN^ir-yb2r^ct. SiVID*^ 

[00561 (ttE4 ) friex-y SftlfflfiO 
x.y^-^^lSKt'CMPLS/^-y hSri^ai-f 

»««^-*«au89'<iw*3Mt«x -y v*-9eyr f 

SJ/V-^tts ^*y FW&JfcMACT FVXOfctfcgfi 

ffi^/Wfc^tfMPLSy^ -y F Sr^fOPLSffllciSai-r 

[0057] (ttl£5 ) fil2VPN5:fii« > -r«.VLANl-^ 
t&x y i>/V-*Htth.*!h.. ISx-y 5>»-*telHW 
£VLANflll£3tg<97 F UX t x-y ^'/l— FV 
iffifc: L T lUEflS^X y jy'Tk- * K&iK L . #x y i^/W- 
jttSfiflWBfc*-*^^ W-tf/'f-y'** 

r-^i DUB'**-* h c058^=JSt r^Smx-y 

[0058] ( ftlB 6 ) X y 9 «iiHl*<£jt $ *L 
T V M VLAN*>'«^3 il^X -y ^V— 9 tCxIEWT F 
tPSfciSflUirV^ £ fc£1#&fc-t&ttie5ia®<0*»y 



<D*y FV— 9, 

(#158) &f|(Bx-y xJV — ?lSVLANyS-7~ -y bcD^K 
tIKSa- ffiBfcffi«*MPLSia<0IPf9$feffi LTMP 
LSy^ y FO^MCifAU gfiBX y^W-^JiMP 

?r^Hat:-ri»'ttie2ie»^-y fv-?. 

[0059] ( «B9 ) -y F 7-* -LtVPN*» 

ffllzm-hT? F7-*C8tt* 
X-y ^-^fciJV^ . VLANiS53"F?<VID) fc VPN^SlffT 
J,5VPN7^^MK?rHt|-r&#S- 85f£*ffEra^2r 

t^VPN5^S:*»6. KVPN5^S*tfMPLSy^>yF 

xfcC k sr^ak-r&^fiois^-y • 
[00 60] (ftlBl 0) «rsex-y^-^iist^ s 

fUrigS&Sr^^r&IEi&ffl^^^fUBlx-y V)V-9 

wfctfcgffix-yy/w-?**^ i^iSffl^^^ett 
[0061] («Bii)«a«s'^'yF4i«»*. 

UridVPN^fltfiK-r l.ffll»VLANlC«^r &X y i 

t^fnesiix -y ztzmiti-z 
imi oieKwt-y^-^. 

[00 6 2] (ffl212)***vFT7-*-tfcVPII* 
ax-y^-^lCfcV^T. VLANSW'Ff (V1D) kVPN^lJ^ 

^2:fflv%-CMPLaBiJ: OWrfi^' Ft:-&^ixl»vp 

[0 06 3] (f«ei3)ftt*y^ , 7-^-t^ VPN * 
ISL. MPLSi^TSVPNC03TiH5r^B£t. 
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To 0 6 51 (WiB15)frieHPLS>^-y^^ ; 



r iWf . VUNJtJCSwitchingHUB-Cr^-fe^*^ 

3cfiSOT(L2(VLAN) over MPLSfeJS 



mshimx-sm^*^' VLAN 

[01 ] #3WW>VLMU:»15«««E* < y bV-^W 8 * 

EPC*>*« , 
[02 ] X v i?)V-f<n>WWk$®Kt>h . 

[03] VLANfcMPLS^^-yb £ ^^^ EI ' C * >l> - 

[05 ] X -y *JAr-9*iW#MBKi>* • 

[06 ] WlSHJflfcJ:**«W>*» l**-****" 18 

[07 ] h 7-^«BWP»*« 

[08] L2 over MPLS*^ 1 ?-?'?**- 
[091 PE;W-*<X-y5M<- *)«WWW^**' 

(HI 0] VPN^-^^^ 8 ^**** 
SlL]»X^/^t«tn^)VPllf-^ 

sibh0-c&?>. _ 

[0121 CTEA*»feCPKA^«M8BBHHr*«« 
[013] L2(VLAN) over MPLSOSfS^^n-C^cO 

1} [0lti L2(VLAN) over WlSOSmBV 

2 [0* 51 a^feCPEC-^MW-ta^^^flW 
[0 1 7 ] vL/wwatt**-**^ * ,Jr 4 kMPU5L 

fcLtSlP PrecedenceOttJ£lft B 12'?*> s - 
[0 1 8 1 #- b*-*VLMW>11ll«*C** . 
[019] SSt«0^ ,*v^N7C»*-*#--H*? r 

[020] VLANC0MAC7W- A7t-?^tJ>6. 

[02 1 ] vuw«*RW"C**« 
[02 2] MPL5iiBB0t*>l>. 

[02 3] ^^^^^fi^J™. 

[02 5] ^^^WW' 
[02 6] HPlS/VPHORWBRrft*. 
[02 7 1 HPLS/VPNs(7)m^0"C'fc^ • 

101-104- • M£A~DC0VLAN 

110- -MPLS*? 

111- 114 • • MPLS««X.y S^KcRltfeftfc*'* X*- 
9 
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[018] 



1 "~twip J** 




VI AN D<VO)J 


VPN9«* 
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[014] 



L2(VLAN) 
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D- 



313 
314 
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[019] 



VLAN1 
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[01 6] 



JL 



X 



#PEttL2 VTW-^WO*«rt Corned 



4*1 



X 



J171 



(A) 



Tig ProtoocloTyprtt T 



lJi» Prterty*'*-"-"-"^:; 
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VLAN Identifier 
(VD) 



3 



(B) 



Label 


EXP 
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rrL 
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[09] 



[01 0] 
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CM 
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J* 




PEW) 



L2 vgtoggAg<2rfl>gfcg»- 



VPN?** !L2A<Mrww; 



26 



/I I 

LANl/! VPNs I 



PE ACT L2 



IPE ft#VPNH8e s coaiany 



124 



-125 



CB) 



124, 



5S ! MAGA tXXXXXX OS 1Q'_ 



Tj MAC B via 1* "^ffl^ 1 52 - 



r? mac b via i™" 1 *^ uTmiTTll — 



T 

125 



[024] 



1 

§ 

S 

s 



ft 



1 
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[01 11 



Qujggg^ MAC VP V£KL_ 



26 



MAC A 101 ComanyA 



L2 MAC B PE BtfJtaojUackTFU^ VLAN1 52 
j_2 MAC C P£ OOtoopbackTH'^ VLAN1 50 1 
L2 mac A cfrecUy connected. xxxxx< VLAN101 



*Afc*»L2 WW***-** 



MAC VP VP*' 
MAC B 152 CompanyA 



L2 MAC B drsctty corrected xkxxxx. YLAN152 
L2 MAC C PC CtfrfoopbackTKU*. VLAN1 501 
L2 MAC A PE ACPtooptockTW/^ VIAM101 



« A1tm<»L2 VPN?***-** 
VPN ?*Jb Qutgohg)/F_ 



MAC VP Vgjj 



26 



MAC C 1 501 CompmyA 



#A£3K0L2VPNt—** 

L2 MAC B PEBTObc^TIV*. 

L2 MAC C *bc«y connected, xxxxxx. VLAN1 501 

L2 MAC A PEA<Ptocpb a cmV^VtAN101 
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[013] 



gftoMPLS** 




304 



-308 
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-807 



—308 



[015] 
cpe a - cpe cua«*ra»&«>*BH«B 
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[020] 



[0251 
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j , 
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s£2 
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[023] 
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